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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
"IN RE APPLICATION OF: Kenichi HIROTA, et al. 

SERIAL NUMBER: NEW U.S. PCT APPLICATION (based on PCT/JP99/02745) 
FILED: HEREWITH 

FOR: CLEANING SOLUTION AND CLEANING METHOD FOR COMPONENT 

OF SEMICONDUCTOR PROCESSING APPARATUS 

REQUEST FOR CONSIDERATION OF DOCUMENTS 
CITED IN INTERNATIONAL SEARCH REPORT 

Assistant Commissioner for Patents 
Washington, D..C. 20231 

Sir: 

In the matter of the above-identified application for patent, notice is hereby given that 
applicant(s) request that the Examiner consider the documents cited in the International 
Search Report according to MPEP §609 and so indicate by a statement in the first Office 
Action that the information has been considered. When the Form PCT/DO/EO/903 indicates 
both the search report and copies of the documents are present in the national stage file, there 
is no requirement for the applicant(s) to submit them (1 156 O.G. 91 November 23, 1993). 
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OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
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PCT/JP99/02745 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

02 December 1999 (02.12.99) 




International application No.: 

PCT/JP99/02745 


Applicant's or agent's file reference: 
99S0228P 


International filing date: 

25 May 1999 (25.05.99) 


Priority date: 

26 May 1998 (26.05.98) 


Applicant: 

HIROTA, Kenichi et al 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International preliminary Examining Authority on: 

20 September 1999 (20.09.99) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

' □ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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^^ATENT COOPERATION TREA^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
99S0228P 


rr v 0 PttuTUPo irTlAW SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT /IPEA/4 1 6) 


International application No. 

PCT/JP99/02745 


International filing date (day/month/year) 
25 May 1999 (25.05.99) 


Priority date (day/month/year) 

26 May 1998 (26.05.98) 


International Patent Classification (IPC) or national classification and IPC 
CI ID 3/44, H01L 21/3065, 21/304 


Applicant 

NITTOU CHEMICAL INDUSTRIES, LTD. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

20 September 1999 (20.09.99) 


Date of completion of this report 

13 June 2000(13.06.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



tional application No. 

PCT/JP99/02745 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-19 

pages 

pages 



, as original ly filed 

, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



4,6,9-11 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



1,3,5,7,8,12,13 



filed with the letter of 06 January 2000 (06.01.2000) 



isi 



the drawings: 

pages 

pages 

pages 



1-3 



, as originally filed 
, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 



_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 anoV 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

1 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

[X] the claims, Nos. 2 

□ 



the drawings, sheets/fig . 



5. I I ™ S re P ort nas been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 1 7). 

* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



I^^tional application No. 

PCT/JP99/02745 



V. Reasoned statement under Article 35(2) with regard t novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 1,3-13 YES 

Claims NO 

Inventive step (IS) Claims 1,3-13 YES 

Claims NO 

Industrial applicability (IA) Claims 1,3-13 YES 

Claims NO 



2. Citations and explanations 

Concerning claims 1 and 3 to 7 

None of the documents cited in the ISR describe a cleaning fluid that: comprises N-methyl-2- 
pyrrolidone, ethylene glycol monobutyl ether, and a surfactant; has an alkali metal content lower 
than 10 ppb; and is used to remove a by-product deposit derived from products of the 
decomposition of the treatment gas from a component inside the treatment chamber of a 
semiconductor treating apparatus that uses a treatment gas containing carbon and fluorine to 
apply a semiconductor treatment to a substrate. 

Concerning claims 8 to 1 3 

None of the documents cited in the ISR describe the idea of removing a by-product deposit 
derived from products of the decomposition of the treatment gas from a component inside the 
treatment chamber of a semiconductor treating apparatus that uses a treatment gas containing 
carbon and fluorine to apply a semiconductor treatment to a substrate by using a cleaning fluid 
comprising N-methyl-2-pyrrolidone, ethylene glycol monobutyl ether, and a surfactant. 
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C L A I M E S 

1. A cleaning solution for removing a byproduct 
derived from a decomposed substance of a process gas 
containing C and F, and deposited on a component in a 
process chamber of a semiconductor processing apparatus 
for subjecting a target substrate to a semiconductor 
process with the process gas, 

the cleaning solution containing 
N-methyl-2-pyrrolidone , ethylene glycol monobutyl 
ether, and a surfactant. 

2. The cleaning solution according to claim 1, 
wherein an alkali metal content is less than 10 ppb. 

3. The cleaning solution according to claim 1 or 
2, further containing water. 

4. The cleaning solution according to claim 3, 
wherein the water is contained at a content of 5 to 
20 wt%. 

5. The cleaning solution according to any one of 
claims 1 to 4 , wherein the surfactant is contained at 
a content of 0.1 to 1.0 wt%. 

6. The cleaning solution according to claim 5, 
wherein the surfactant contains fluorine. 

7. The cleaning solution according to any one 
of claims 1 to 6 , wherein a total content of the 
N-methyl-2-pyrrolidone and ethylene glycol monobutyl 
ether is 80 to 90 wt%, and a ratio of a content of 
the N-methyl-2-pyrrolidone to the total content of the 



25 



N-methyl-2-pyrrolidone and ethylene glycol monobutyl 
ether is 0.75 to 0.95. 

8. A cleaning method for removing a byproduct 
derived from a decomposed substance of a process gas 

5 containing C and F, and deposited on a component in a 

process chamber of a semiconductor processing apparatus 
for subjecting a target substrate to a semiconductor 
process with the process gas, 

the method comprising the steps of: 
10 removing the component from the process chamber; 

and 

dipping the component in a bath of the cleaning 
solution according to any one of claims 1 to 7 . 

9. The cleaning method according to claim 8, 
15 wherein the component is dipped in the bath of the 

cleaning solution while the component is stored in 
a cage with 500 to 100 meshes. 

10. The cleaning method according to claim 8 or 9 , 
wherein the component is dipped in the bath of the 

20 cleaning solution while a temperature of the cleaning 

solution is set at 50 to 80°C. 

11. The cleaning method according to any one of 
claims 8 to 10 , wherein the semiconductor process 
comprises etching a layer consisting essentially of a 

25 silicon oxide on the target substrate by using the 

process gas. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/02745 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C11D3/44, H01L21/3065, 21/304 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C11D3/44, 3/20, 3/28, H01L21/3065, 21/304 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERPn TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PY 



JP, 7-173492, A (Qyentos Corp.)/ 
11 July, 1995 (11. 07. 95), 
Claims 3, 4 ; Par. No. [0021] 
& EP, 648820, A2 & US, 5746836, A 

JP, 10-239866, A (Tokyo Ohka Kogyo Co., 

11 September, 1998 (11. 09. 98), 

Claim 8 ; Par. No. [0011] (Family: none) 



Ltd. ) , 



1-11 



1-11 



| | Further documents are listed in the continuation of Box C | | See patent family annex. 



"A" 
"L" 



"O" 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing dale but later than 
the priority date claimed 



"T later document published after the international filing date or priority 

dale and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
*X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
" Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
" &" document member of the same patent family 



Date of the actual completion of the international search 
17 August, 1999 (17. 08. 99) 



Date of mailing of the international search report 

31 August, 1999 (31. 08. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 
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